Presence of metals limits applications of commercial diamond compacts to relatively low temperatures because, at ambient pressure, metals catalyze transformation of diamond into graphite already at 800 o C. Sintering of diamond without metal additives is an attractive option because metal-free compacts are expected to be superior over the conventional diamond ceramics due to an increase in the working temperature of the diamond tools up to 1000-1200 o C. In addition, metalfree diamond compacts could be used as substrates for electronic devices, windows for electromagnetic and neutron radiation, etc.
Presence of metals limits applications of commercial diamond compacts to relatively low temperatures because, at ambient pressure, metals catalyze transformation of diamond into graphite already at 800 o C. Sintering of diamond without metal additives is an attractive option because metal-free compacts are expected to be superior over the conventional diamond ceramics due to an increase in the working temperature of the diamond tools up to 1000-1200 o C. In addition, metalfree diamond compacts could be used as substrates for electronic devices, windows for electromagnetic and neutron radiation, etc.
We applied a method of infiltration of liquid silicon into nanometric diamond. At suitable conditions the process is accompanied by a reaction Si+C→SiC and a formation of dense composite compacts. Preliminary experiments were done in a toroidal press at the Institute for High Pressure Physics, Troick, Russia. The processes performed at 7.7 GPa and temperatures of 1300-2100 o C gave composites containing 18 mole % SiC. The density of the SiC-diamond composite was 3.35 g cm -3 , close to 100% theoretical density (3.55 for pure diamond, 3.2 g cm -3 for SiC). The Vickers hardness of the best compacts was 50 ± 5 GPa.
In situ examination of the process was done in MAX80 cubic anvil press at the HASYLAB station F2.1. The arrangement of the sample in the press is presented in Fig. 1 . Nanometric diamond and powdered silicon were degassed under vacuum at 350 o C and loaded into the press. The pressure of *GPa was applied and the temperature was increased to 800 o C, just below the melting point of silicon. Then the temperature was rapidly increased to the desired process temperature (1000, 1100 or 1200 o C) and dynamics of the process was investigated by collecting a series of 2 sec scans in automatic mode.
For the process run at 1200 o C we observed SiC formation immediately following melting of silicon. The content of SiC in the sample was abt. 13mole%, and its distribution was nearly uniform over the 0.4 mm length of the obtained compact -see Fig.2 . The second process was run at 1000 o C. As can be seen from Fig.3 the reaction saturated at the SiC concentration of 4 mole% after some 30 sec. of processing. When the temperature was increased to 1100 o C the SiC formation continued up to nearly 12 mole% - Fig.3 . The saturation time was again about 30 sec.
. Analysis of the line profiles have shown that the average crystal size of SiC formed is 80 •. The crystal size of nanometric diamond does not change. On cooling the compacts to the room temperature some internal strain develops in the samples due to the thermal expansion of SiC and diamond. The mechanism of the process can be described as follows: Sintering of diamond nanoparticles begins with melting the silicon at 900 o C under the pressure of 8ÊGPa. Liquid silicon fills immediately all pores of the diamond polycrystal (those which are open and those which are trapped inside the agglomerates of the starting material) what leads to hydrostatic pressure conditions in the whole volume and prevents graphitization of diamond. The SiC formation begins immediately after melting of silicon. The optimum temperature of the process is not much higher than 1200 o C which makes the technology relatively easy. At the moment it is not clear yet if the nucleation of SiC growth occurs in the bulk of the molten silicon or at the surface of diamond crystallites and how the mass transport occurs during the process.
